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KtODDCTVW 

to nonionlc comi>oui»J» 

«,e poxyo-cyaixylene ^^osltions at 

^ed .» surfactants, „„„ unsaturated 

„itrlla., t*at hav. ^» 2^,,.i3cylena glycols. Th. nltrxls 

^£act«*s » '"f obtain ailld.- 

p^ld. ««..r aucaline „» 
a«:ivatl».. of this typ. "^^'^^ ^aen apoxidl'^i and 
Laturatad acids or "^^^f^tJ^Xed polyamlen. glycols, 
tt^aftar reacted "^^^^ „. „.n.£or..d ^^..^ 

acid or ester d«i«tiv^_^ .»oni. =r 

corresponding a^d. derlvat 

pri«ry or „„tltute an ii^ortant gr^ 

Bonlonic surfactants con ^ ^ 

.^aos-actlv. ^^^'^ J^, ethyl-- oxid. adducts 
application*. However, many o^ ^ 

:"taining a ^^'^'^^'l^t J'^i. .pplictions, such as 
.oo high-foa.in, to „,hing of textiles, 

e.g. nachlne.dlsh-vashing, » ^^jjoes. 
;;ttl. cleaniW o^*"^^" „^-»,-0 «7 to produc. 
It ha. been generate l— to- 

nonionic '^'^'^^''^^.T^Z.^^ -i*" » 
reacting an epoxidised „i.i«a to he 

these ring-opened product « j„ , „riety of 

;^:icularly suited to he are ohtained hy 

^llications. in «» """"\""/.tty alcohol polyglycol . 
Tacting epoxidised «t«s -i^^^^Y ^ «.d to 

r rUti fro. - 

However, there xs a g^oup is readily 
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^- K «H is required, since t*e 

nonionic product wou 

product. , containing a cyano group, which 

Nonionic products -"^"^^J^^ ..^er group, have 
a .ore stable functional gro^^^- 

been described by ^-^^^'^"J^Je surfactants were obtained 

by treatment of an ^^^^^"^^ the hydroxy-f ornate . 

30% hydrogen P-'^"**.^ J\ield the dihydroxy compound, 
^ctlowed by mild hydrolysis to yiel^ ^ catalyst. However, 
-i^i^H was then 

.thowl.«4 """^/"tle l,.wr««»t. pro*«t 

„B .ecoiri«»' unit ha* att»ched to «> 

:::i«.d. one. .» et^vlene ox « -xt ^ ^ 
, s«on<Ury hyarcxyx ,roup. .«.,i.n. oxide unit 

r.cn%.st« t.an tne poXyoxyet^ylene 

JO polyoxyethylene n Byarophobic dlol vli 

cbai". iTthf above-entioned artic • xt ^ • 

^,.cted. Thus, ^" *\,.,i^yaroxy.t.«ronltrile vxth 

that ethoxylatlon of 9,10 _ 

of .thyl««-oxlde leaves 5.9 « <>' ^^.to»^i^ ProducW 

°' consequ«>tly O-r. X. a ne^ ^l^lycol 

" that are «re .table ^an'r •--'^-^'^ '''' 
^,rs a^ --^r^r t l--len I. " P"""* 
The purpose of the pr ' be 

products. ^ , these objectives can be 

^ It has now been found tna ^^^^ comjpounds, 

30 ^lass of low-foaming weix a ^^.^-lais that^^are 

taet by a new class oi starting materials 

^ich can easily be P^^f ^%,t,,„ed by standard 
easy to handle and ^at - ,,,.ue with an a^Kyl 

procedures, by %ince the compounds that are 

35 blocked polyal)cylene glycol. 
' Obtained are low-f oamin^^ :^;'ucations where low foam is 

cleaning compositions for appl 
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bottle cleaning and 

natively stable, the nxtriie gr hydrogen 
relatively ^^^t with e.g. al*^*^ invention 

amide group by treaw according to the inv 

. . amide derivative » v^^waen an aoid or 

^.„„ „e charaoterU«4 W " , 1.3 structure 
formula 



where k .^^„ia 
eX«»t. with th. f «»>" 

OH 



5 i(A0).ll3 structure ar. 

U.e c»bcn et,^ s.«m -^^^ „, 

tT-a:n!:::re:rpr.er.., 

" ,.4 c«rb.n etc-, » . ^ 

suitable examples oi 
are those having the formulae 

OH Ri.CH-CH-R2-^ 
Rl-CH-CH-R2-^ 6(KO)nR3 

0(AO)oR3 

50 ^^"^'^ ,4«hatic radical 

fllla) R, is an aliphaxi« 

. «r> aliphatic group, R2 ^» ^ between 

where Ri i« contained in Ri / ^^e 

sum Of carbon ato^ co ^^^^ "^^""^fe f o^la 

and 19 and R3, AO, those having the form 

: suitable amide group 
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0 . _^ independently are H, an x ^^^^ 

«roduced by ^ , „itrile containing 1-3 ^P®'^ 

having ^» formula II, i» tne alkaline 

same meaning as ^duct obtained to aixa 

and optionally subjecting th 

hydrogen peroxide or secondary amine 

reacting ammonia » structure elements 

*>) ^-A-or containing J- 

suitable examples of alKy „ CHaCCHiCHjO) 1 4H. 
. «>e?ml "ooxed poly'""""! ''^tyool o. .lth« <" 
are formed in aDou^. 

Ilia and lUb- . ^^uld be derived 

The epoxidised nitriles ^enturello method 

- - -r,'- =r j:." 

unsaturated nitriJ.e» 
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.poxy ST""*- *^ nittil" ""W !m .Uphatlo 

, poly.x,.«yl«» ^;^„tmn, tatty ^« 

;t tn. «a<»la=»«"« ° titles, oleonitrlle U a 
process tor " , ntg. quantities- 

th„s readily „„..tur.tea nltrlle. " 

ible to 

- -r-out:.r rs u «ns.t.r.t.a 

^ic aeia ana ^ 

.lo^ea^iya-.". :«c..r»3 - . - » 

.elds, suoh « to an 9"'"'' 

covers.- «-;--rra^^^^ 
by the treatmemi active Vol. II P- ^ ^« the 

" ^«.ic ^«'-^:„rc wa^ co^" ::r^ur. 

the nonionic a» a standard pr«v. 

lnv».tlcn ana are not to 

and Y=-CS was prepared 
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„i£l«orW. dL^yX eth« complex wa. 
0.01 -ole "^/""lyool «n».«.yl ether 

to 60.C, -^^^"^^^.Vica of 30 .in«es. The 
, epcxyoleonitrile wa. '^^'^J^^^^^.atur. .as Mept b.t««. 
reaction wa. ^ alternately cooling ««« 

,0-65.c durlM the ^O'lJ^i" " .po^ia. had be«> 

heating the reaction '^^'^'J'^^^ the of 
aaded. a ea^l' '""I Jtht product. The .ethod used for 
,0 ^reacted epoxide P«/-*^^„'^:^„.a, .hich i. ^'^^'^^^^ 
this analysis was a titration P ,^,iae 

m Analytical ".lit ttle«l,.ted hy 'h-««, 

<1». The P''^^';",.. ~ac^d««=e with the desired 
the spectrva. ohtalned was m 
15 structure. to the product In order 

^'-^ T;""^ ohtalned was stirred for 1. 
to r«.ov. a layer of «.dlu. 

minutes, and then xiJ^ 
bicarbonate. 

20 ^ . «4vture according to formuxa 

The product AO=-CH2CH20-, n=l4, R3-CH3 

Xiib Where Rx-CsHi,, procedure described 

.=-CH was P-P«^:;nnyco "^^^ was polyethylene 
in Kxa^ple ^'^^^f^^r t^^^^ weight of 6«. jThe 

25 glycol Bonomethyl ether wi ^^^^^^ 
Lount of unreacted epoxide xn the P 
and the ^H-NMR spectrum was xn 
structure. 

Bxaaple C ^^r-Mna to formula lHa 

The product '^'^'t^.Xcn.O.. n.7.., «^«3 
Xllh Where »i-.H... "'f;;^*;/^ the procedure described 
^ was P"-"! '!~^;Xcol »^ "» polyethylene 

: l„ Exa-Ple *, except ^^^^ "^'/^,^i„ „l,ht of 350. The 

,l,col .ono».thyl ether with a «1 <„, 
= 35 anount of -^acted epoxide in .^J^^ ^^^^ 
f and the H-MB. spectru. was in 

structxire. 
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• .^ure .ccordin, to 
The prodaot mixture a .-^jCHjO-, !<="•»' 

-.4K<*d in Example a, ^ BoiecuA** 

a,5cribed xn „^thyl product 

polytWlew «^'"=!\, reacted epoxide In tl.. P 

with the desxre ^ ^ fixture froia 

* «i«sl of the product «ixtur 

TO 35.7 g (0.052 ; 1 »i 

„le C was added 135 «1 of a^ton 

llexing agent), the "i'^^^^^^ solution in 
2006 (^'^^P^^'^"^^ .%o »in«tes 8.7 g of 6K K aropwi^e 

a„t 29* of nitnW 9r 

"^'':^X.^ . „ apoxidUed oxeonitrue 

that .ad ^« and X. .ex-*^' 

^ „ - to" ^^"^ Jli. 0.5« .urfactant 
» r^ner dia»tar .ro. in «- 

With 49 cylinder was turner j^am 

i^nute. me test was „a after X, an 

.ei,nt was >^^i^":::.:ronltriX.. nonyxpnenol ««t 

ethoxyXated with " .thoxyiated «x« 

=--'=^' us^ " "'"•^«U^;."r^ in cxaanin. 
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"Foam 
height 

after o 
min 



Foan 
height 

(HOB) 
after l 
nin 
"sT 



Foam 
height 

(vm) 
after 5 
nin 
T 



Toarn^ 
height 

(mm) 
after lO 
min 

T 



155 



120 



172 



141 



13 



10 



217 



203 



176 



* I I 1 

L— — - — — ant invention proauc** 

foam than the game amount o ^^^^ 

derivatives containing ^^^^^^^ ^ ^ produce m 

* oiCVoaucts investigatea. 

foam than any 
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' me was used to prepare formulations 

containing the suri» 
invention. 
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water ^ . 

' ■ dded is the Bini«u« amount needed 

^# ♦-he formulations was 
Cleaning e«^<'f "^^^^^Tn^ .est: White painted 
evaluated using the ^ollo«i«^ ^ ^^^^^ ,.om 

Tates were smeared with ^^^Jl,^,,^^. were poured onto 
aiesel engines. 25 ml of te ^^^^ 
the top of the oil-«»eared plates ^ ^^^^ ^^^^ 

«lates were then rinsed o« * temperature 
minute. The plate* „a4.aT- were kept at a t-b**' 

ot .bout i5->o-c. All t..t • «!«> » 

Minolta chroM Met" ™ 

cle«.ln9- ,„„ed with .olutlons dilute* Itl" 

Tfc. test w« P""""*., cleulatea by 
w.t„. Th. w»he.-.«y -"^J";,,.,, t». results .« 
^«t« pro^" ^"trtlt 0^ «1» »• Obtained for eecb 
collected in the table ^urements 
tSttanc. by calculating value- « 

r t-rrr r r rraluee .tain. » 
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^ ' . the compounds of the present 

can »>e seen fro« the -.1- ^^^^ Laditional nonionic 

invention are and they also have the 

surfactant used as a r 
advantage of being «ore low 
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C L A X « 8 

i ed toy the general 

i(M»„R3 »h. -rttCtur. element are 

the car.=on eto^ ^ which 

.£ the ellPhatlc . „i„ue or .n ««0e 

contains 8-24 carhon '"i^., ,„^„ ato.«! »» i. «- 

aikyleneow group containing 

i*t^ 1 •»* " ^cording to clai. 1 containing 1- 

J .tructure el««»« '"n^acterieed hy the g«.er.l 
Monlonlc compouwa. charact. 

forvulae 

OH Ri-i31-CH-R2-Y 

Rl-CH-CH-Il2-^ 0(A0)„R3 
0(A0)nR3 

(Ilia) ' .. ^ is an aliphatic radical, 

.her. ie " ana is hetween , 

^ o^ the «» «anln, a. in 

and 19? and R3, A©, n « 

'=l*i»' ^- „as according to claims 1-3 where at 

Konionic compounds /^^^^^^ ^^.ps. 

least 50% of the AO ^^^^/^^^^^ to claims 1-3 where , 
Nonionic compounds accora 

^ L AO group i. - ^--^^^;^;^J:Z,^ Claims 1-3 where n 
6 Nonionic compounds according 

3-20 and R3 is Nonionic compound according 

' , .„\!rr.o:"in-r:^. — - ----- 

,5 to claims 1-6 f 



by 
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blocked polyaiKy^ Bcaning as in ^ 

t, AO and n has sa . .^-ny subjecting t»e 
where Rsr a* ^.^.-wst, and optionally 

*,nt in a cleaning process. 3 the 

surfactant m a ^ ^^tant according to c 

Use of '»'** 
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invention relates to nonionic compounds 
The present low-f oaiaing and can be 

Of the PO^V-'^*^^-\:^,,:^;\rcleaning compositions at 
used as surfactaa^s e^-^^^^^^^^^ nitriles, 
an alkaline pH. They «e od ^^^gen peroxide, and 

«.at have been epoxidised v.th e.g. ^^^^ ^,,,,,3 

ai^cyl blocKed polya^ - e.g. .yarogen 

surfactants can be reacted „onionic amide 

peroxide ^^^^JJ^fZ:^^^^^^ ^^Pe could also be 
.urfactants. Mid. aeriwxv. ^ ^ prlaary or 

.«.inea by ^-^^^^^^"^ „t.r. Th. nonionic co.pound. 
« in aliphatic carbon chaxn 

-CH-L- 

twil^^^xy 9ro»p oontalnin, 2-4 carbon ato«, 
R3 is M. alkyl group with 1-4 carbon 

between 1 and 30* 



